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(54) FUEL CELL 
(57)Abstract: 

PURPOSE: To reduce the corrosion at the outer 
periphery end sections of separators and the inner end 
sections of manifolds due to the leakage of an 
electrolyte and extend the cell life by pinching a dry seal 
between the separators to surround an electrolyte plate. 

CONSTITUTION: A fuel cell is constituted of multiple 
cells 4 each consisting of two parallel electrodes, an 
anode 2 and a cathode 3, and a flat electrolyte plate 
(tile) 1 pinched between the electrodes and separators 
10 pinched between the cells 4. A dry seal 20 such as a 
ceramic packing is pinched between the surfaces of 
adjacent separators 10 to surround the tile 1. Even if an 
electrolyte is leaked from the tile 1 , the further leakage 
is blocked by the dry seal 20 r and the corrosion at the 
outer periphery end sections of the separators 10 can 
be reduced. 
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* NOTICES * 

JPO and NCIPt are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not: be translated. 
3Jn the drawings, any words are not translated. 

CLAIMS 

[C!aim ( l] ] The fuel cell which is a fuel cell which consists of two or more eels which consist of an 
anode, a plate-like electrode of two sheets of a cathode, and a plate-like electrolyte plate 
pinched among these electrodes, and a separator which pinches said two or more eels in 
between, and is characterized by what dry sealing is pinched for so that said electrolyte plate 
may be surrounded between said separators. 

[Claim 2] Said dry sealing is a fuel cell according to claim 1 characterized by what is pinched 
between the front faces of an adjoining separator. 

[Claim 3] Said separator is a fuel cell according to claim 1 characterized by what it has the 
extension jutted out outside the periphery edge, and said dry sealing is pinched for between said 
extensions of an adjoining separator. t . 

[Claim 4] Said dry sealing is a fuel cell according to claim 1 characterized by what is been 

ceramic packing. 
[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



I.This document has been translated by computer. So the translation may not reflect the original 



precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

Kstrial Application] This invention relates to the fused carbonate fuel cell using an internal 
manifold mold separator in more detail about the fuel cell which carries out d.rect conversion of 
the chemical energy which a fuel has to electrical energy. 

[Description of the Prior Art] A fused carbonate fuel cell ( drawing ? ) cons ists ^of ^ngle eels 4 
which sandwiched the thin plate-like electrolyte plate (tile) 1 with the fuel electrode (anode) 2 
and the plate-like electrode of an air pole (cathode) 3. However, in a single eel, since the 
electrical potential difference is low (about 0.8V). it is used as a cell which earned out the 
laminating to the a large number stage through the conductive bipolar plate (separator) 5 
practically. This layer built cell is called a stack. , 
[0003] Moreover, although there are an external manifold type (A) which supplies direct proems 
gas from the side face of a stack, and an internal manifold type (B) which is equipped with the 
penetration manifold 8 perpendicular to the separator itself, and supplies process gas to each eel 
through this manifold as a means to supply process gas to each eel in a stack as shown in 
drawing 8 . it is thought that the internal manifold type is excellent in the point of he.ght change 
of a stack and not being influenced of the irregularity of a stack side face. 

[ProbLm(s) to be Solved by the Invention] The seal of the gas between each separator is 
performed by the electrolyte plate (tile) in drawing 7 R> 7 in the fuel cell using the mternal 
manifold mold separator (it is only hereafter called a separator) ment.oned above, namely, a tje 
- a porous ceramic sintering plate - the electrolytic solution - permeating - crowded - the 
separator front face of this electrolytic solution — getting wet - the seal (it « ■ wet 

seal) of gas is performed. Since corrosive is very high as for this electrolytic solution, the 
separator which consists of stainless steel etc. will be made to corrode for a short period of t me 
in the operating temperature (about 650-degreeC) of a fuel cell. Therefore, on the surface of the 
separator, the corrosion-resistant high alumina layer etc. is formed of aluminum ize process.ng 

[0005] However, as for the periphery edge of a separator, the toe of a manifold etc.. the » alumina 
layer is not formed for junction of a separator. Therefore, this part corroded violently with the 
electrolytic solution which leaked and came out of the tile, the life of a cell was shortened, and 
when still more excessive, there was a problem which between separators short-circuits with a 
corrosion product. This invention is originated in order to solve this problem. Namely, the 
purpose of this invention reduces the corrosion of the periphery edge of a separator, the toe ot 
a manifold, etc.. and aims at prolonging the life of a cell. 

[0006] , . ■ u 

[Means for Solving the Problem] It is the fuel cell which consists of two or more ce s which 
consist of an anode, a plate-like electrode of two sheets of a cathode, and a plate like 
electrolyte plate pinched among these electrodes according to this invention, and a separator 
which pinches said two or more eels in between, and the fuel cell characterized by what dry 
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sealing is pinched for so that said electrolyte plate may be surrounded between said separators 
is offered. 

[0007] According to the desirable example of this invention, said dry sealing is pinched between 
the front faces of an adjoining separator. Moreover, according to another desirable example, said 
separator has the extension jutted out outside the periphery edge, and said dry sealing is 
pinched between said extensions of an adjoining separator. ** of dry sealing which is ceramic 
packing is desirable. 
[0008] 

[Function] Since according to the configuration of above-mentioned this invention dry sealing is 
pinched so that an electrolyte plate, i.e., a tile, may be surrounded between separators, even if 
the electrolytic solution leaks and comes out from a tile, leakage **** beyond it is prevented by 
dry sealing. Therefore, the corrosion of the periphery edge of a separator, the toe of a manifold, 
etc. by the electrolytic solution is reduced, and a battery life can be prolonged. 
[0009] 

[Example] The desirable example of this invention is explained with reference to a drawing below. 
Drawing 1 is the top view of the separator for the fuel cells of this invention, and the 
fragmentary sectional view in which drawing 2 shows the fragmentary sectional view of the 
periphery of the separator of drawing 1 . and drawing 3 shows the manifold section for anode 
gas, and drawing ^ are the fragmentary sectional views showing the manifold section for cathode 
gas. In addition, in these drawings, although a top face is a cathode side and an inferior surface 
of tongue is an anode side, this invention may not be restricted to this and a top face may be 
[ an inferior surface of tongue ] a cathode side in an anode side. 

[0010] In drawing 1 . as for a separator 10, the amount of [ which is an internal manifold mold 
separator and inserts a cathode 3 (and anode 2) in the double-sided central part of a separator ] 
crevice is, and anode manifold 8a and cathode manifold 8b which penetrate a separator are 
prepared in the vertical parL In this drawing, a upside manifold is an entrance side, and a lower 
manifold is an outlet side. The process gas (anode gas and cathode gas) supplied from the 
manifold flows the cathode 3 (and anode 2) bottom (inside of a separator) toward the bottom 
from a top. 

[001 1] So that clearly from drawing 2 - drawing 4 a separator 10 The plateHike pin center.large 
plate 12 which has the opening 6 for anode gas, and the opening 7 for cathode gas. The flexible 
corrugated material 13 and 14 attached in the vertical side of the pin center.large plate 12 by 
sticking, The corrugated material 13 and 14 sticks up and down, and it is attached and consists 
of the plateHike anode mask plate 15 and the plate-like cathode mask plate 16 which have the 
openings 15a and 16a for electrodes in the center section, and have the opening 6 for anode gas, 
and the opening 7 for cathode gas in a periphery. The corrugated material 13 and 14 had the long 
and slender passage continuously bent by horseshoe-shaped, and has offset the passage of 
corrugated material for every fixed die length. 

[0012] As shown in drawing 2 , the pin center.large plate 12, the anode mask plate 15. and the 
cathode mask plate 16 were airtightly connected in the periphery section of a separator 10, this 
divided the anode and cathode side (inferior surface of tongue) (top face) with the pin 
center.large plate 12, and mixing with anode gas and cathode gas is prevented. The periphery 
section of a mask plate is good like illustration to be extracted to the location of a pin 
center.large plate by press working of sheet metal etc. Connection on a pin center.large plate 
and both the masks plate is good to be based on the means of arbitration, for example, welding, 
low attachment, adhesion, caulking, etc. An anode 2 and a cathode 3 are inserted in the openings 
15a and 16a for electrodes. The thickness of an anode 2 and a cathode 3 is substantially the 
same as that of the anode mask plate 15 and the cathode mask plate 16. and, thereby, can make 
the front face of a separator a perfect flat surface. Moreover, although not illustrated, puncturing 
plates, such as a punching plate, may be made to intervene if needed between corrugated 
material and a mask plate. 

[0013] Moreover, as are shown in drawjng_3 , and the inner edge of the opening 6 for anode gas 
of the pin center.large plate 1 2 and the cathode mask plate 1 6 is airtightly connected mutually 
by anode manifold section 8a and it is shown in drawing 4 , the inner edge of the opening 7 for 
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cathode gas of the pin centerjarge plate 12 and the anode mask plate 15 is mutually connected 
airtightiy by cathode manifold section 8b. A pin centerjarge plate is good to make it deform by 
press working of sheet metal etc. like illustration. Moreover, connection is good to be based on 
the means of arbitration, for example, welding, low attachment, adhesion, caulking, etc. Thereby, 
mixing with anode gas and cathode gas is prevented, and anode gas can be supplied to an anode 
side and cathode gas can be supplied to a cathode side, respectively. 

[0014] Drawing 5 is the sectional view of the fuel ceil by this invention which pinched the 
electrolyte plate (tile) between the separators shown in drawing 2 . A fuel cell consists of two or 
more eels 4 which consist of an anode 2, a plate-like electrode of two sheets of a cathode 3, 
and plate-like electrolyte plate 1, i.e., tile, pinched among these electrodes, and a separator 10 
which pinches said two or more eels 4 in between in this drawing. Between the front faces of the 
adjoining separator 10, dry sealing 20 is pinched so that a tile 1 may be surrounded. Since 
leakage **** beyond it is prevented by dry sealing 20 by this even if the electrolytic solution 
leaks and comes out from a tile 1, the corrosion of the periphery edge of a separator can be 
reduced. 

[0015] As for dry sealing 20, in a busy condition, it is good that it is the same as that of the 
thickness of a tile 1. Moreover, dry sealing 20 has desirable ** which is ceramic packing. 
Furthermore, this ceramic packing is good to make the powder of a ceramic sinter and to 
infiltrate into that opening metals, such as aluminum softened in the operating temperature 
(about 650-degreeC) of a fuel cell, or glass, in order to raise the seal nature of gas. 
[0016] In using a tile for the gas seal of the manifold section shown in drawing 3 and drawing 4 , 
it pinches dry sealing inside a tile the same with having been shown in drawing 5 . Thereby, the. 
corrosion of the toe of a manifold can be reduced. 

[0017] Drawing 6 is the sectional view of another fuel cell by this invention which pinched the 
electrolyte plate (tile) between different separators from drawing .2 . In this drawing, a separator 
1 1 has extension 1 1a jutted out outside the periphery edge, and dry sealing 20 is pinched 
between extension 1 1a oF the adjoining separator 1 1. Even when the thickness of a tile 1 
changes with these configurations, extension 11a bends corresponding to this, and the seal 
engine performance of dry sealing 20 can be held. 
[0018] 

[Effect of the Invention] Since according to the configuration of this invention mentioned above 
dry sealing is pinched so that an electrolyte plate, i.e., a tile, may be surrounded between 
separators, even if the electrolytic solution leaks and comes out from a tile, leakage **** beyond 
it is prevented by dry sealing. Therefore, the corrosion of the periphery edge of a separator, the 
toe of a manifold, etc. by the electrolytic solution is reduced, and the life of a cell can be 
prolonged. 

[Translation done.] 
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